Flesinoxan challenge suggests that chronic treatment with paroxetine in rats does not desensitize receptors controlling 5-HT synthesis.
It has been proposed that the desensitization of 5-HT(1A) (5-hydroxytryptamine; serotonin) receptors following chronic therapy with selective serotonin reuptake inhibitors (SSRIs) is necessary for their therapeutic efficacy. Stimulation of the 5-HT(1A) receptors decreases serotonin (5-HT) synthesis and release, but it is not clear if the receptors are fully desensitized following chronic SSRI treatment. The main objective of this study was evaluation of ability of 5-HT(1A) receptors to modulate 5-HT synthesis after 14-day paroxetine treatment. 5-HT(1A) receptor sensitivity following chronic administration of the SSRI paroxetine was assessed by the ability of an acute challenge with the 5-HT(1A) agonist, flesinoxan, to modulate 5-HT synthesis in the rat brain. The rates of 5-HT synthesis were measured using the alpha-[(14)C]methyl-l-tryptophan autoradiographic method. The rats were treated for 2 weeks with paroxetine (10mg/(kgday), s.c., delivered by osmotic minipump). After this treatment, the rats received an acute challenge with flesinoxan (5mg/kg, i.p.), while the control rats were injected with the vehicle. Forty minutes following the flesinoxan injection, the tracer, alpha-[(14)C]methyl-l-tryptophan, was injected over 2min. 5-HT synthesis rates were calculated from autoradiographically measured tissue tracer concentrations and plasma time-activity curves. The results demonstrated that the acute flesinoxan challenge produced a significant decrease in 5-HT synthesis rates throughout the rat brain. The greatest decrease was observed in the ventral hippocampus, somatosensory cortex and the ascending serotonergic cell bodies. In comparison with data reported on an acute challenge with flesinoxan in naïve rats (rats without any other treatment), the results presented here suggest a greater effect of flesinoxan on synthesis reduction in rats chronically treated with paroxetine. The results also suggest that the 5-HT receptors were not fully desensitized by paroxetine treatment, and that the stimulation of 5-HT(1A) receptors with an agonist is still capable of reducing 5-HT synthesis.